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(54) a^lSl^SI N::iiM:ii?g 



(test_enable)^^ ;ii?H ge^ t^^KScan-in)g *ohOi :±i?HiH|t!# oig^ h>- w>o^ ms\ ^tHnHtKscan 

patterm -scan pattern)^ Di|o|E^«^Ay ^e^2^. -^^l Di| o|oi| o|#&^:^Ktest_enable)^^ N^HSI d^^^^ 

(scan patterni -scan pattern)# ^e^^ol- N7Hs| r^^^e^ei-^KScan-outl -Scan-outN)^ SS^^I-c- 

1 N ^?l!x^|o|(Scan-chain1 -Scan-chainN)^^ ^^^i::K -y->'l ±l^^^\0\b\^^^^^^ N-1 7Ha| #liSS:2F N- 

bit e^l^l^i:E^S 7^x| ji >iS!jtflo|o| -.Oil &7i|Sio| ^e^^^ >t?HSe4EJ-^hS o^L.^eJ■# o|S^ 



£ 3^ £ 2S| >l?Hc^|o|E^a•AS^£^Sl T^X^I SISH 



El l^-^yiSI S^SI^^I Ei|iiiH>i?H 5|^£0|CK 

A^7| #E|jo| §j5i5|^o| E.ij:i^E>i?H S|^(iO)^ cij >i e o| cH| o| ^ ei-^Ktest_enable)§ %^\^ E^l^^e >^ 

a<l!2:fiLN^HS| ^?Has^e^KScan-inl -Scan-inN)g So^o^ N^H^I :ii?!!nHe:2|- E|| =iiH_#^{tesUclock)# 

S5^'^o^ SJe^a N7Ha| t^^KScan-out1 -Scan-outN)S z^zf Ss^sh^ xfl 1 n :±i?H*il 

^(Scan-chainl -Scan-chainN)^^ t^^Sc^K 

^1-71 xil 1 -^x-il N >i?H*||oj (Scan-chain 1 -Scan-chainN)^ S^iSI^MI^SI SEIS^:^ 

(multiplex flip-flop)^0| I:^|>leojo^|o|Mt^^Ktest_enable)o^| a|sFa| 1/N7HS #ll»So| *l|ojgEH^ ^-aSc^K 

#E«o| s^^sl^si Eii>iH>i?H 2|^(iO)^ ^\%^\ SOI S^ahEiK 

Efli^e i^c -ai§Aj2;7^ oj7|.H|cH N7||o| ^ ^ *|| oj (Scan-chain1 -Scan-chalnN)-^ NI^H £h 

01^ E^|>^lH_#^(test_clock)0| ?H| 1 n ^! (Scan-chain1 -Scan-chainN)^! *§E|#^^ Slj #g(multiplex 

flip-flop)^! ^ o]7|-H|CH ^^(shift operation)^ £}cK ojciJI N^fjSI ^^itHoje^^h^KScan-inl -Scan-inN) 

# §S^Oi as^S r^ainlie^ -y-^l ^t^t^l 1 ^xil n ^^^Hxfl^KScan-chainl -Scan-chainN)oi| A^|gSI^^. 

01^ Elli^H.#^(test_clock)o| °!7|-£|CH xHj 1 ^xij n *fl2](Scan-chain1 -Scan-chalnN)S| s.^ SEJ#a|^ #U 
#S(multlplex flip-flop)^ as^S ^t^s] :A,^ii||@o| x^^^ScK 

oj:?: Ei|i^H.-g^{test_clock)o| xij 1 ~XH| n i^^?H^H| (Scan-chain1 -Scan-chalnN)^! 1E|S3q>i #U#g(multlplex 
flip-flop)^! ^ elgsj oi7|-s|oi AV7| xil 1 ^;^i| n t:iy^^l ^(Scan-chain 1 --SGan-GhainNjxiS-S ^i^HnH^a n7||o| ^ 
^Se^Q-^KScan-outl -Scan-outN)S. Se^gciK 

^^7| >iS«iil|tlo| gs^Hl-^ #21- S£ ci^B lii^Hnlieol N^H^I i^^CHiJ E^^HScan-inl -Scan-inN)§ -S-oFoi ijs^si 
Ol ztzj-si Jil N i^a!*||^(Scan-chain1 -Scan-chainN)o|| Allggch, 

A^7| Se^Hl-^ >lCH2Htl^ fi| "Sj S-x|g ^§^0i 0|£| 7h7:|Jl oiQ ^j7|. g^u^ dlJUgCK 

Ziai^, #eHS| S^ISI^sj E||:±i^-A,y sj^-^ Ss^Sj^aj Efl^iH A|e># t[^§|-7| fl§h04 i^aAi|oi(Scan-chain)aj 
#7WS 3^ Eil:±:HA|^}e 1/>l?H*^l£!(Scan-chain)s| SO|^x|a]. ^£o| ^A^^ge^ Q-XKScan-in)§ ^ 

%£«Hotsh^ S^ilS# 



^ ^^^e sl^^l ^^HIS# «ll^op| ^I^Foi ^hSU edH^>H, :±:^*flel(Scan-chain)s| 

^olj ^7\mo\ of 7HS| ^aS€^EhXKScan-in)g 7W:[i£ ^SaF #^o| 7|-^oh S^SI^^I E.-||>ie^^ 
§F^tll 2icK 

A^7| ^ ^^o|o|| C£|-^ S^^Sj^ai E||>ie-A,y 2|^^ c:i|^eoioi|o|St^xKtest_enable)g %^o\ 

oje^Hl^ Ejji^E E||>lH_#^(tesL.clock)2^ ^\^^^mmXesi^o\ock)^^\ Nb||a| MfB ^7|§ 7^ 

^1^ #^(N^bit_clock) ?t! oMsi El-^KScan-in)^ Soj-oi ije^sj-^ ^s^^ohN^Hsi >i?Hii||ilcj. 

XKscan patterni - scan pattern)^ gs^ol-^ l:^|0|E^^^Ay=^E^:2K Efl^^H 2.= Efl>i:e_#ai 
(test_clock)ii|' >i?i!n«^(scan patterni -scan pattern)^ ^^^^oh N^H^I i^?!! Eh^KScan- 

outl -Scan-outN)^ ^^^\^ H 1 N r^tii^NI 2! (Scan-chain 1 -Scan-chainN)^^ ^-^SciK ^t-7| >^?Hi:i|o| 

N-1 ns\ N-bit ^^l^l^ilE^s ymji =f-^^^\. 



£ S^^Soll Lc^^ SI sal Efl>tH>iC!l filial S|S£0|cK 

"fgoij ccl-B S24S|sa| Efl>iH:^?H 51^(100)^ oi|>ieoicH|o|#e^Ktest_enable)S -S-ol-oi se^sj-^ Efli^E 

(N.bit_clock) 5^ s^L.|-o| >^yole^^^xKScan-in)g %^\o\ gje^sj-^ ^yalie^ Se^^o^ N?Ha| >i?Hii||eEh:«^Kscan 
patterm ^scan pattern)^ ^^^\^ itL^^\0\^\^^^^^K\\Q)^\ ^ a^7| Eflr^iiH £^ ^g^^ah 
(tesUclock)2^ N7Ha| iiHti(scan patterni -scan pattern)^ as^g>o^ rii?HSs^ Eh^KScan- 

out1 -Scan-outN)S j\\ \ -^xij N i^l?!!*^|°l (Scan-chain1 -Scan-chainN)HS t^-SSck 

£ £ 2a| ^CHciloiEl- fe»-^^tha| ^^^| s|sho|ck 

^^7| >^yc:^|o|E^^^AS4'tK110)^ E.fl>ie_#ai(test.clock)Mc:h N«HS| »|-B 7|-x|^ #^ (N_bit_clock)# ije^^ 

H ^•'71 >l?H^s^e^xKScan-in)# ^'s^s]-^ :^yiillt!o| ^xh^^o^ oige^sj- n-i 7Ha| #U#S 

(FF1 -FFn-im. -^-71 oje^sj^ N-1 7||oi #1]#S(FF1 --FFn-1)a| ^e^e^^F §o^o^ oje^u>ji 

^•-71 Efl:±:e ^SiadS:^!- E||i^H_#^(test_clock)o|| IX^a^ N7f|fi| :±:a}n||ti(scan patterni -scan pattern)^ #5^ 
oh-^ N-bit a||X|>i&i(iii)s ^^acK 

^•-71 ^ agoll SSiSl^sj Efl^e-A,2! sjs-^ c^#Jl^ ao| §^£hcK 

E||:±ie S.H >^l§Aj27^ o]7|'S|c>| N^H^l xHj 1 ^xj] N :^?!!*H|y (Scan -chain 1 -Scan-chainN)# E||:^H a. = S ^gSh 

-^71 >i?Hc^lo|E^^^>a:^e^'(110)B Eili^iH_#^(test^clock)2.P ^7|# 7W-^ #^(N_bit.clock)o1| ccl■^^ >i 

?!!a^t^xKScan-in)g %^\^ ^xj-s^o^ ^s^^l^ >^t!!2HSo| N-1 ^Haj #USS{FF1 -FFn-1)# 7Hx) N-bit ^\\^\ 
:^Ei(iii)oi| xiS-S ^ EJ>iH_#^(test_clock)o| oj7FE|cH N-bit ^^|x|:±:E^(1 1 1 )oi| xiS-a N^HSI i^?!!ii||t!(scan 
patterni —scan pattern )# oj-cj-. 

^1-71 E||>ie_saj(test^clock)0| n N >i?!!*fl ^ (Scan-chain1 -Scan-chainN)a| SE|#ai:±i #11 (multiplex 

flip-flop)a| ^ °|^a| oi7^£|oi ai-7| ^^diioi El•^^>a^^ti■(110)o^|A^ N7Ha| ^i^HaHtKscan patterni -scan 

pattern)©! ^^7| v\ \ n ^^ic^| ei (Scan-chaini -Scan-chainN)oi| AijgacK 

oj:?: N|>iH_#^(test_clock)oi <^7\s\o\ 7\\ 1 n >^?H ;t^|o| (scan-chalnl -Scan-chainN)a| a.^ #11 
#M(multiplex flip-flop)^ ije^S ^?!l2Ht!0| x^S-Si^K 

o|:^ &l|ilH_#^(test_clock)o| xH| i N o] (scan-chaini •-Scan-chainN)a| "aElgail^i #lj #S(multiplex 

flip-flop)2| ^ elgai o!7FH|ol ^1-71 J\\ i^xi| n >it!l*fl^(Scan-chain1 -Scan-chainN)xiS-a >i?Hii||l!^ N7Ha| ±^ 
?!!^e^e^3CKScan-out1 -Scan-outN)S ^t^t Se^Sc^K 

crsh AV7| >i^iiH|Ho| 5£ >^^iilitlo| N7Ha| ^fl! S 2^ Eh^KScan-inl -Scan-lnN)S ■l-o^o^ gg^s] 

CH Ai-71 2|z|o| N >^y*^|o|(Scan-chain1 -Scan-chainN)cH| AllgQciK 

AV7| Se^sj^ ii^€Hn«t}e aj^sj s-x|S #s|-o^ o|e| 7|'X| ji "liiiai^K 

^ ^?Hxflo|(Scan-chain)a| -7F #7|»sfci At.71 >i?hdi|o| Eh«^>a^eKl 10)a| #li#g(FF)a| ^a|- £^|x|A:Eio| bit 
^ aai Ji #^(N_bit_clock)a| ^7|§ >ESo^oi s^L.^o| >itHoie^chxKScan-in)°}HS #e«a| S-^l^l- 



(57)^^21 g/^ 

tl|ii:Eoioi|oi#E^^Ktest_enable)-g a^^sj-^ aS. 'ala^JSa^ N7HS| r^^Sije^ ^^KScanHnl -Scan- 

lnN)S *shOi ije^s|-^N7H^ >^?HH|ie:2F Efl :^H-#^(test_ciock)S ^t^t «>oh ge^ g ^?HiiHt!# N^Hfil 
s^t^5CKScan-out1 -Scan-outN)^ 2+2^ SS^^h-^ xi| 1 N :^?!!*!l2J(Scan-chain1 -Scan-chainN)HS ^^^S S 

^^7| cil>ie^oi|0!#EhxKtest_enable)S -&§^oi E^l^iH Efl>t e^#^{test^clock)iif Efl 

>tH_:l^(test_clock)Sch #^ (N.biUclock) % o^u^o| >i?H oje^ cj-xH Scan-in) S So^Oi 

S^H- 1011 SicHAi. A1.7I >i?Hqio|Eh^^^^e^B 

E.fl>iH_#^(test_clock)Sc|. Nu|jS| Ba^B 2^7|# 7Fx|^ (N.bit_clock)# SS^^:n &»-7| ^rtH^e^ EhxKScan-in)g 
S^^o^ o^^sjo^ as4Hl^ r^i^Hnneoi ^xh^l©^ N-1 7H2I #1I#S(FF1 --FFn-D^K 

^1-71 Se^s]-^ N-1 #11##(FF1 -FFn-1)s| -^o|-0i ^5^«>:[1 ^i-7| £ = 

E||:^H_ge^(test_clock)oi| ccfai- n^H^I :iiyn||e(scan patterni -scan pattern)^ ^s^^h-c- N-bit ail 
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